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£ IS S sjg°J gAlOIIOII OQg 9 U±5°l fipj BPi£. 

£ 2& £ 12/ t^afafSI § e.U* ^S£. 

£ 3g £ 1£| H}^alf^£) f3 £g£ 

£ 4fe £ 121 m±^2l & S4=. ^«£, 

£ 5fc £ IS/ AU^g gj & EM ess, 

£ 6S £ 1011 fioi a- ci^HS CD S3 Oil SMSKX 3^ $> VMttBiS S©J OIIAIS 

£ £ 1011 £21 © CJ^a^ DVD S30II 2|*aK* 3 ^ yAh fi ^tfB] 5 fi0J W | A |, 



B SSg »Sf SS 3l«0H3l(optlcal information recording SS 52§, =51 QSOmiltf layer) ?SS 3Hli= 
gr QAHCoptical dlscJOII 3e> 310ID. 

^ 9S 5H42J * C|±afe 2P2(auoTo)U b|QS(vfd»o)eeK>H-iaf 2tS §HS 3 |= cu m.Hg^g, a 

^'J^ 2 ; 0 - ° l£1& * C '- aS1 M * Sa C0(C ° mPaCt DiSCK DVD ( 0i ='-^' Video Disc). LDdaser Dfscl MD(Minl 

d.«c)„ n&aa. oihsoii cd^ ois*eh ah*bch sas: chs3pj § p^aom ovo- aeon imzoi A r sa 

1^ * CIA30ID. *8I DVDfe 7| e o, crja es a5|0IHA i £ 3§J£ pjjg W 3,** fflMo , 1W|3F 
btOlSCQIga 6yte)3 Jlllr 4. SO. 3£l££ 153s lV9 P-aOil SSSI S§S * HQ. £d »«£ LDSP 

f^r?** 21 eo,a ~ AIOil CHS& D = Bttfc *«« ^ ao. oionra ovofe uiaaeeonj 

sis 3xh spsoii asKxit ?ie«i cam n vmsw wmum Ahsaa si&ai dvd a n 01 
a "raasw akts « 9 oiq. aaH « *cn £ as Mm*** oiaai co; r ci aoi A«a aofcT o^hS 
£i ovofe dvd wnaxieetotua co vm9xm sionais nwmnw q^ts aoi aoia. ' 

aau CD A|-@|( sys te m )^ DVD A|-as A f*»te ^^(st a nd a rd)0| A|£ P = P. «« CD afc OVOS^EI § S e ^ 

StL^ ™ ,aht)a ' mS0 ' A ' S OS °- *■ 00 Sa,CI,jyfe 780nra ° J aoia(.«r)B i 32 

S AJSofS. DVD ^OIIAHfe m§0| 680n W LflXI 635n m oi ^ ggog M g eCf 0 , SE v OH j„ C02f 0vni= 

a^n.'f 0 ' Q ~°- ^ a ^°" te U2m2i *** OIM ttft" «Ta1- 

2fe 0l«(du.» ?S s| OVOfe O.emsi ¥J|S 3fB = §2J p. 3 = § ^ "*CBM = 

AHS go, gcH ftD , 0|g ^, ^ a 0VQfe ^ a()fl 2 ^ S£§ ?w 

«3ie uf» »oi eiH^ife e §21 * p-3011 ?iesi co j»*2xw\ M mam * a- ovoohah xh^^ 4= 2i 



Z 



graxife s^oiife gstswi u&ya. = ^ Aldu- 



s' g'o/ oimjwcftr ji&x> mm 

ttt l\ta* C '" afe A<S ° B ~* *** 2i§0tl£ S ^ a ™ a * Cl ^ s * ™ 
oa-AH e stag =3,0 ^ q§ ^ ^ at 9 ci^as sissoii ao. 



oi2i e b ass b*» sxugg nuw *„ Bae 3Wfc 8M , p ^ ag 

a« * sife ^us 6^ ni2Ci£asi ^12*3= ems^ a^3£i ^jhis ^ea. 

oia »ia*a«h mi**o(i si* ? ma 0 ma. hh^ohai mssi »« cHoH/Ht a»At»- 

SHIS fl| 2 *^|Ai MSotS »»£( SOil CHoHAife 284§S *Xlfc tfgHSj aAiM g 9gD EB W |. 3 Z 

01 ssraoi axfi^o^ ^13^00*1 xise pics s=m SER'a^aa a area-. 

• * six ao. oia&a »i2**oii ojrn q^sois » ci-a mmsxmM^ m**mM oiss^ aioix^i- e^I 
«wS tt¥aaf °" ab §aS¥Eie - h Bwa ° l ra = oii ,l23a,0 « a:H ^ ^ n«» ^ ^1 

»n 2,^2j ^00 oj* a^goia s a^a xh^ssioii/h xh^oi ao . 

0I» S S89 « AIM £ES »S«0( ^ISI a 9BD . S p 3 | S9 M e a0 HAH px 

S « ^ Al§ ^ a ° fc " S 01 ^1^^ «9» 3!0| 
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9^ S*9 Ht* SOI CO *30« E}g aiOlXi Ilfgg 780nm^ £13 DVD 3*011 CB(= Sfl 01 XI Et§§ 680 na mil 635n m ^ 

sfeai. custom 650nB j f ^ssd. h 

£lgS ^ S21 0,1 011 »S * ^321 B«££A| a 21 aog. aate ^12 (scale)S H°i Q . 

. s ion sei » p-a^ of- e aw co a^oy §a:f 3i^a^ aui*s<i4)oi sea- anciAacioia 
oi- &soii ovo ?raoi § fi3f 31=9- roisters xi, 2a ^ a(12) g B wa 3hX|fc a ^ ( g M 

©Sffe 399(26)011 2J5H £)98tOt EhS 20|Cf. Olfffl H|1Q i3( 10)£| g>a(32.34)S0l| X||13|SiS(i4)0| 2ife (32)21 
SKHS E(34)S X||2a±a(12)£i (36.38) g 0|| X||23|5iS( 16)01 Site S(36)§ SSffiD. 0|8>2| g got AH fjsitf HI 

m^adojoiiAife xiii3i^s(i4)oi &b es Hsa(32)oicy saa ssej(32)o« chsh eras a(34)n suave (34) 

0|£r seta. *|2Q*3(12)0||/Hfe X||23|=§(16)0| 2ife 3(36)S 812999(26)0121- 98131 XH23 SS (26)011 DISH *OI 

e Esoam ngaoejoia §&a. oms ngeoue £* fli2?i*9(i6)°£?Ei §h xh^s 39 

aioixw ajAFafe eoio. nam xii2a^a(i2)2i ^aife ovo *a*oii o.6«ot axi e>sa xn2a^a(i2)^ an 
□A3(io)» saas n xiii.ai2a±a<io.i2)5 £93 sai co aacoii bbi- i.2«o> swi e»ea. 

a* mici±aoo)3 smhsb. xiii^g 319(24)21 sai ss^i'siou yman sj= aoii angioia nim(prt) we 

(pattern)a (40)01 8*22 3g¥9 S2^(32)^ S3I «±9(22)2»- 9AW(20)0| gQaCH Xlll3|^9(i4)3 ?m 

mo. unaioia sis msauoe co a* on a** § a j,,^ OBf g ^ aa .. xhiqiois ms mea^oii eisa 

311 8S3fc *3| ^±§(22)3 SJAt^(20)S 780nm m§2J «sUfi 91 01 XI OK CHStOlte 2&A1§§ 3hX|H 650m 2*1 m 
§21 2!^ 9101 XI on CHSKHfe 2S«§§ 3tX|£S flg,^ g>AF@§ ?99CK OflaSCi Ahg»3> 9«! 3|s S - <y fe 
315 CD-R(Compact Disc Recordable) f?^2| Cl^aollAI Afgofe e*Aiaj£| gsja 0 ia ^jqa jyorji 

s sjssi 3is mow 3isi^a oi&ie sag 3m^ pias 3*1 §>§ ^ yai aas a^oiq. 

931 £ 12| WIOIlAi Ha 90| S3[ ±"±£(22)1* e.WBK20)£S &M S § ?«Slfe S 3| ^^§(22) 

& E 40)1 5! 01 § 54- ^Slf SOI 780 nm ^goj sfloiXfOO CHSI-Otfe IdS^SS 3hUfe gfeoil 6S0n.» 5*\2l ail 01 3d Oil 
CHCHAHfe HS4=Se 3Hlfe 5Si§ Mg&D. 01 a & 3JX|fe 0IISA1 §#2<©S AhSSfe A | Oh 

y(cyanine)31l SS3t 2iQ. ZIEIH eiA|3|(20)S #^S(a CD0II/H2J 0l»3hXIS S^0I& £fe i§ MgSfa @Q 3 
a=S «3| ^5(22)31 efM^(20)o £ d§12 j e.U^°J & S4> £ 4£f ^0, m\ ^^(22)21 

2i aoi an & &ai =ag £ ssah aaa. 

01X11 W2P^H(12)S *>fflM3. X1I2PS 3ie(30)2J gyag »l2atfa(36)0|| aSS31l S^r aoll X{|2QI0ia Hli ifflgc* 
(42)01 &^aK28)0| g«301 M2?\mm\6)m ^«§fP. «l20IOia HI! DHi!a(42)S DVD *2?0!l 2|3iw 

Sfi §ssa. ggs(26)on aaafe xii2a&a(36)^a xii2Qioia ms DHea(42)yoii asafe 

aj(28)S 780nm nhS2| 3101X1011 CH6t01& 2^3Hf 3HI3 650n«. =XH ms°J 91 01 H Oil □SK^fe DVD T?a?0|| fl§a 
ShMSS 3IJ|£^ ^5)5(01 fio^g §SehCf. &#»o, 0 |g ?S oj DV00i | oio,^ 18% ^3o % §££ | y A ^ s 

° asi -= - s Ahsaaa, a2a^a( 12)21 b^^bk28)£ oia& ^aflie,^ Af§so SW m 
8§ ^ Jlfe s « § sts ^ 2igs gai g?aa a^oiq. oiash 3nife ^ssia flis§ a U s^oi = 
siN3t 2icf. oia& e.^:W28)2i sf &af £ 2s aaa 9 £ 3 o S MaQ 

01 s To &soia ¥&2j an.fli2a^a( 10 .i2)s 9 3^15= s&xiioii 218H gSo^cn co ^o, x, M3 , a « ' 

(14)S S&aOII CHSH bh&^Hg 3t31l SHI OVD S^2| X1|23|=g(l6)S g£o, ? og ^ ~1~ 

21 s^ffllS 3HIE= QVQ. 

«3ie bfa soi s a^ag 7eon ra m&2i aioix^ m© 5 ^ co xh^sxioiiah xh^s m ?s a ^ed^ 
£ ess asaa. £ eon* au» s cawsi 9§s^ b as 21 oishs 9i5H e°i# ais ag)ii sais 332s - 

HI XJi^Sofe S^OIIfe CO XH£I3X|2| 9 ^7floa Dea. £ 6011 Ha bf£f S> 0 | XH«a(38)0|| gJAtafe 780™ JUgr2J M\ 
* JM ^ B * 12 - 3 VmiiV&S)- S&#( 26 )- 3I5H24)- ^31 -±-(22)S ^Xh^og ¥2 j af0) 

&fAW20)0|| 2ICH e>Atail. &M9S OAI *3| «^ 5 (22)- Hh^g 3|&(24)- S9S(26)- e.>*3»Qt(2B}- HI2-* 3| 
&(30)S ^S^og p2tSfW U2fo O|0|joet , |g2| C00||/da WS3wa 12nB2 | 3W|t 3|nfJ° BAt 
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SfOI SSS 2J3f g§ - ao) g^aiei CO Wg&XIOIIAH Big* =f» 22311 §Q. 

OiaS?Ell #3|B Ufa S>0| 3> Qi3§ 660n, ffi§£| 3I0IXHS APSofe DVO XH*!SX|0||AH Hg* 01 * » 

#EH5 £ 7S Saa. E 60{|AH gjAHf g{ BAWa S3£h S S^Sa 0I3H3 9I5H S2I^ AHS CfSJil SAIS « 

£g ' ax " W4S8fte s- 011 - ovo wassa i^*ioii dosd. s 7011 aei »oi xHseottou awg fe eso™ m 

SSI SflOIXi H| 2 ^S 31&(30)g mUSM £.^^(28)011 AH 1«-ao%B EMHEJP. ttAfSXI as UOf 

se ^ ?iau assess)- hups 3ib(24)s »*i #31 ^£(22)01^ S4=ass ewg* sjxi ea- oio» 

C£f SAh»SI 18*-30%* BAtSa. 0IIH 18%~30%a fitAFSS 013 ? 53 3H| te 0VD£J UAtSOII 8HB5UI goj OIS 

?52i ovos xH^ssfe g*a i>g 9o(i chb mmss sisstoi zh3b ^ za^i ga. s&b n^eOB)on/d »23i=* 

(16)»HI 0.6M3* a°S DVO XH«&x|0i|AH 0M?2 g^ 0 | ^ o^, ecK 

Baajss 6>?IB tif£f & H*g0)l m# 9 P^aoi! CH»Ot COaOilAI^ 44.1Mtea sss eess cixis 

SSS 00 fl ^ 011 CD W4B&SI01IAH JH^S^ 4* 2ife <M£S PI^SQ. DVDSOIIfe DVO XH4BSxl0ilA{ XH 

«» 4- 2i= neea najs ovo sajou s>s^ 3i^s + zia« <§se g* s e §°j Cl ± as ffiW£ ^ 
33* ^ sin ovoojiAi£ xh^s b 4= aife na p±a3h ^8^1 ga, 

mm sfusi » P-asAi ^§ a* s * ssis°s ahs pg 3m- § a ±=i xh«s*ioiiai * 

SS£§ 4= 21311 SO. 

ea a issi ssoiia^ ^|2jgi ^5 ai on 011 asH tisstasu. ot&p^i ssoi e asa sj?ioiiah sawuxi 

8(3 ^ A|S " aCK S =SS gAlOUONAIfe- g ?>g§ CD *2?2f 0V0 33 § Q*8tte Q^BCHI »§3^ (»,= 

s&£u. 01 a ^i^2£ ge d\x\^ g^as ofmst «^ ^^oiis g°±s\n sigsa. ^. mssS 

Ef&OlU ^THI SEfe 01019 HIS JHS2J 3EHU S ^a ^SOSHS noil CHgS3« 4!§!2! ®MSll *} 

mws ?«sfa sd. mm a^oi wi^afe eoonmaa ug e»§£i Ahsmfe ajiss ovo f^ous 

ta^Ai gfgsi aflfe ^aiwioii asfoi gs 5501 onja ^« e^ia ^oi a^a asqa ssb «m a 
sh sat 01 39 o» bp-. 



4mr& bha ^oi e sma » p^bsai e.^e ^ sisss Ais ^ ^ p 

- 3 IH^SxIOIlAH a^2£ XH43§ ^ Slfe ^4= ^21 S2§ 3|=6^QI 01 gH 4= 2iD. 



s=?s 1. 9 p^aoo aioi/d. 

Pe ^sa A^afe ni2^^a s p±a ih^sxioiiah^ xh^^^i 3|s a& %\2?\m^s ^hi&^£= 

92£ oh^ § p^a. ~" 



a^e 2. m ib og aoiAH. 9 p^aa xH^aas^a ni2?i^s3ma ^,01 ni2??^oii a^ 
s p±a. " 
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S^S 6. S 0 A3 OB SlOiA). 

«2*a 3ib». «?i a 2 *8 ;ie°, oik 0 boo 401 aut^si »e ^^i «i2^s sa hi2*~chi 

xniQ^asi.^?i mi^i^oi s-fe uae ai 401 ai2ci±3°i ^ ^|^ 0I afe as s ^ s 
* s&stoi ^§o g ate s p^a, — 

tZl 7 - aa *° l 2i ° 1/H - X " 1 ^ 21 *°' 780nra aiOIWOia.. 4^| SII233SI SOI 6e0nm LHII 635nm 

39(011 S=ofe IU§2| aiOIH£)§ sgog 8fe S Cl^3. 

8. fcOjAH. 4>3I BI^OI 3*S C|*a *S0i:n. 4^1 Sterol CISS dICIS CI>-3 **SJS 

S^S 9. XH89-CMI SiOIAI. 4^1 HI If?* S| SOI 680nra mXI 635nm g^0H wgfa| aoijgoia AMI HIP** 

10. S P^HOII 210UH. 

at. e aoii sna^ou ©j^© §s. ximqiois ms raewoi m&s\s= flii^a jibs. 

spi smqioie] his Masd agg0) ai3a(S , m& o, =»oii cmou* aeass win w m**& ob »*»2i 

SS A^Sfe HI2ff2^£J SOil CHolOlfe 2£«Sf 3|X|fe <y§J» y^^HJ. 

°*— a ewl a2fla«0|| 2|^fi §£ 7 |^oil (Og HI2QI0I& fflg fflgoi *| 2 ?g 

4.01 H11Q1019 Em meaoi aoiasi «?i mva ?ie ai ^i raioia as nHe A^oioti o,s 30 , ^> 
&0i ' ai ^ W " I1 " :2 ^= 3fXia soil oi»ot^ 4^31 xnasaioii ehAis- 3t i, fe 

4^1 3311 £31 01 a Big BHSSOfl CH3H »Qie£| 4^1 Xjh^S 3 | B ea aiSS 4^1 5.^-^ * -,. J|C = 
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fluffs! ewsfe ewsoi. 
12. xii 11 son aoj/d. e.^as^oi. ^aaie+as ^sss sit 9 p^a. 

• 13. niOVOO • C|-a*. y A ^0)| oi aafe S5 =- H ^ UIS§ ^ S o S Wfc ^ p 

S^J^B.^' 1 ^ 01 ' 2J01A1 ' *™ BWa Bl8 * a! a *° ^ "^oo si Tie ^10111. 

SoSnS "rfA 63 * "** ***** ^ ** B W * *«™ ™i" 

15. «14»oy aOiAI. 4.01 41^01 4*6 1 .8-0131. fllS^atOU SIX* ?«9tV - 

!™ 16 -'^ *' W *" S0 ' 78 ° nm BSa AW BBSaiS » 0 | 6800, LHXi 635™ 

S9|0« ^sfe ffiSS 811 01* 85 s§£g 6^ af a A 3 , 

S=FS 17. XflMSOI 2ACHAH. tf 3 | *|1t?*0| 83= Cl±a flajOU. *3| *||2f>3?0l gxlH HIPS' fP-ffl 

S 8fe § p^a. 

8=?» 18. Xmm\ 9lO\M . fl|13*S| SOI 680n ra LH X| 635™ B *|0|| ^ 8 fe 5||0|«0I3 »I2* 

SOI 600nmap Sg ^gj§ =g2g Wte & p>ia. ' 
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